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Description 

The present invention relates to a method for producing a polyf luoropropionyl halide. 
5 BACKGROUND ART 

US-A- 3 883 407 discloses a process for the preparation of trifluoroacetyl Chloride by reacting 1 ,1 .-dichloro-2,2,2- 
trifluoroethane with oxygen in the presence of ultraviolet radiation. 

As methods for producing polyf luoropropionyl halides, (1) a method of oxidizing 1,1,1,3-tetrachlorotetrafluoropro- 
10 pane with fuming sulfuric acid in the presence of a halogen and under irradiation with light (Japanese Unexamined Pat- 
ent Publication No. 237040/1985), and (2) a method by electrolytic f luorination of butyryl fluoride (US Patent 2,71 7,871 ) 
are, for example, known. 

The method (1) can not be regarded as an industrial method, since a waste acid containing chlorine is formed in a 
large amount as a by-product. On the other hand, the method (2) can not be regarded as an economical method, since 
is a large quantity of electric power is required, and a cost is required for separation from hydrogen gas formed as a by- 
product. 

DISCLOSURE OF THE INVENTION 

20 The present invention has been made to overcome the drawbacks of the conventional methods and is a method for 
producing a polyfluoropropionyl halide of the formula RCF 2 COX (wherein R is a CF 3 group or a CCIF 2 group, and X is 
a CI atom or a F atom), which is characterized by oxidizing at least one dichloropentaf luoropropane (hereinafter referred 
to as R-225) selected from 3,3-dichloro-1,1,1,2,2-pentafluoropropane (hereinafter referred to simply as R-225ca) and 
1 ,3-dichloro-1,1 ,2,2,3-pentaf luoropropane (hereinafter referred to simply as R-225cb) by oxygen under irradiation with 

25 light and in the presence of chlorine whereby a fluorine resin protecting layer is present on an outer cylinder for a light 
source for the irradiation, with which an irradiation product is in contact. 

The reaction of the present invention can be conducted in either a liquid phase or a gas phase. In the liquid phase 
reaction, it is preferred to employ a solvent having a high solubility of oxygen for example, a perfluoro compound such 
as perfluorohexane, R-225ca or R-225cb. 

30 The amount of the chlorine present is not particularly limited. However, if it is too small, the reaction rate decreases, 
and if it is too large, the by-product increases. Therefore, it is advisable to employ chlorine preferably in an amount of 
from 0.01 to 200 mols, more preferably from 0.3 to 200 mols, further preferably from 5 to 50 mols, per 100 mols of R- 
225. Such an amount of the chlorine present, may, of course, be varied to some extent depending upon various reaction 
conditions such as the temperature, the pressure or the reaction solvent. 

35 The reaction temperature is not particularly limited so long as it is above the dew point of R-225 in the feed gas 
composition in the gas phase reaction. It is usually preferably within a range of from room temperature to 200°C, par- 
ticularly within a range of from 50 to 150°C. In the liquid phase reaction, it is usually preferably within a range of from - 
50 to 100°C, particularly within a range of from -20 to 70°C. 

The reaction pressure is not particularly limited in the gas phase reaction or in the liquid phase reaction, and the 

40 reaction readily proceeds under an optional pressure, for example, under atmospheric pressure. It of course depends 
upon other conditions such as the reaction temperature. For example, when the reaction is conducted in a liquid phase, 
it is preferred to conduct the reaction under a pressurized system in order to increase the dissolved amount of oxygen. 
Also in the gas phase reaction, it is preferred to conduct the reaction under a pressurized system in view of the reaction 
rate and the efficiency of the apparatus, so long as the temperature is above the dew point of R-225 in the feed gas 

45 composition, and the pressure is usually within a range of from atmospheric pressure to 5 kg/cm 2 (gauge), more pref- 
erably within a range of from atmospheric pressure to 3 kg/cm 2 (gauge). By increasing the amount of oxygen, the con- 
version of R-225 will usually increase. 

The oxidation reaction by oxygen under irradiation with light according to the present invention can be carried out 
while diluting the oxygen preliminarily with a compound inert to the reaction intermediate or the reaction product, such 

so as nitrogen, helium, argon or carbon dioxide. In a case where the reaction is conducted on an industrial scale, it is more 
preferred to dilute it with an inert gas such as nitrogen to make a reaction gas composition nonflammable whereby the 
explosion range of R-225 and oxygen, can be avoided. 

Theoretically, oxygen is consumed in an amount of 50 mols per 100 mols of R-225. However, it may be employed 
in an amount of at least 50 mols, such as to a level of 400 mols, to increase the reaction rate of the dichloropentaf luor- 

55 opropane. To increase the selectivity for the polyfluoropropionyl halide, oxygen in an amount less than the theoretical 
amount, may be employed. 

In the gas phase reaction, the supply molar ratio of R-225 and oxygen is preferably adjusted so that the proportion 
of oxygen is from 1 0 to 200 mols per 1 00 mols of R-225, preferably the proportion of oxygen is from 30 to 1 80 mols per 
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100 mols of R-225, more preferably the proportion of oxygen is from 50 to 150 mols per 100 mols of R-225. from the 
viewpoint of the reaction yield. 

The light source to be used in the method of the present invention is not particularly limited, so long as it is capable 
of activating the chlorine present in the starting material or in the reaction system. For example, a high pressure mer- 

5 cury lamp, an intermediate pressure mercury lamp, a low pressure mercury lamp, a xenon lamp or a halogen lamp may 
be employed. If a proper light source is employed, the reaction may proceed without chlorine, however, it is not indus- 
trially advantageous, since the reaction rate tends to be slow as compared with the case where chlorine is present. 

For photo-reaction, a method wherein irradiation with light is carried out through a reactor made of a fluorine resin 
and a method wherein irradiation with light is carried out by using a light source which is set in a reactor and protected 

10 against the reaction system by a covering outer cylinder equipped with a cooling means for cooling the light source, may 
be mentioned. In a photo-reaction involving production of hydrogen fluoride, even if hydrogen fluoride is produced even 
in a very small amount, a problem arises that the reaction rate decreases relatively early, since the hydrogen fluoride 
corrodes and devitrif ies glass used for the outer cylinder for a light source which is directly in contact with the reaction 
atmosphere. 

75 Therefore, a fluorine resin protecting layer is present on an outer cylinder for a light source which comes into con- 
tact with the starting material and the reaction product of the oxidation reaction of the present invention. By avoiding 
direct contact between glass for the outer cylinder and the reactants, it is possible to prevent devitrification of glass, 
whereby the reaction can proceed smoothly for a long period of time. 

The protecting layer is not particularly limited so long as it transmits effective light such as ultraviolet light emitted 
20 from the light source portion. A resin which transmits ultraviolet light and is stable to ultraviolet light such as a fluorine 
resin, for example, a tetrafluoroethylene-perfluoroalkyl vinyl ether type polymer, tetrafluoroethylene-ethylene type 
copolymer, a tetrafluoroethylene-hexaf luoropropylene type copolymer or a polymer having a fluorine-containing alicy- 
clic structure, may be used as the protecting layer. 

Formation of such a protecting layer makes it possible to avoid direct contact between by-products such as hydro- 
ps gen fluoride and glass for the light source portion, and thereby prevented devitrification of glass. Therefore, the photo- 
oxidation reaction is allowed to continue for a long period of time. 

US Patent 5,259,938 discloses a method for producing perrtaf luoropropionyl chloride, which is characterized by oxi- 
dizing R-225ca by oxygen in a liquid phase in the presence of chlorine and under irradiation with light having a wave- 
length longer than 280 nm. 

30 In such a liquid phase reaction, corrosion of a metal material used for a reactor is remarkable, although its cause 
is not necessarily clear, and there is a problem that substantially no material can be used industrially for a reactor. 
Therefore, in the liquid phase reaction of the present invention, it is preferred to use the above-mentioned materials for 
a protecting layer as a material for a reactor. 

Further, in the liquid phase reaction, since oxygen can dissolve in the reaction solution only in a low concentration, 
35 the amount of chlorine present in the reaction solution is preferably within a range of from 0.001 to 0.02 M (mol/£), to 
inhibit formation of by-products due to chlorination reaction. However, in this case, the reaction yield of a polyf luoropro- 
pionyl halide becomes low Accordingly, the reaction of the present invention is particularly preferred to be a gas phase 
reaction in the presence of chlorine, as described below. 

In the gas phase reaction in the presence of chlorine of the present invention, since a sufficient reaction molar ratio 
40 of oxygen to R-225 is secured, the amount of trichloropentaf luoropropane (hereinafter referred to as R-21 5), which is a 
by-product formed by chlorination, can be kept small, even if the chlorine concentration is high. Thereby, it is possible 
to make the chlorine concentration sufficiently high and to secure a high conversion of R-225. 

The reaction product, a polyfluoropropionyl halide, shows its absorption wavelength in a range of from 250 nm to 
280 nm, if in the reaction, the reaction system is irradiated with light having a short wavelength not more than 280 nm 
45 photolysis of the polyfluoropropionyl halide proceeds, whereby not only the selectivity for the desired product becomes 
low but also fluorine radical and hydrogen fluoride formed as by-products of the photolysis reaction corrode the glass 
of the outer cylinder for a light source. 

Therefore, by conducting the reaction in a gas phase under selective irradiation with light having a wavelength 
longer than the decomposition wavelength of a polyfluoropropionyl halide, it is possible to obtain an effect that a poly- 
50 fluoropropionyl halide can be produced stably on an industrial scale for a long period of time while the outer cylinder for 
the light source is prevented from corrosion due to hydrofluoric acid formed as a by-product in the photolysis. 

The light having a wavelength longer than 280 nm to be used in the present invention is preferably in the absorption 
region of chlorine and its wavelength is selected preferably within a range of from 280 to 500 nm, more preferably within 
a range of from 280 to 450 nm. Although some types of light source emit light of a longer wavelength than this range, 
55 the light does not affect the reaction, and there is no need to specially cut light of a longer wavelength. 

There are various methods for selective irradiation with light having a wavelength longer than 280 nm. For example, 
the following methods are preferable. 

(1) A method wherein a light source which substantially hardly emits light having a wavelength not more than 280 
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nm such as a xenone lamp or a halogen lamp is employed. (2) A method wherein a light source which emits light includ- 
ing light having a wavelength 280 nm or shorter is used while being covered with an outer cylinder made of a glass 
material which does not transmit light of a wavelength not more than 280 nm such as Pyrex (tradename, manufactured 
by Corning Company) so that light of a wavelength 280 nm or shorter is intercepted. (3) A method wherein a light source 

5 which emits light having a wavelength 280 nm or shorter is covered with an outer cylinder made of, for example, silica 
glass or a fluorine resin while a solution that absorbs light of a wavelength 280 nm or shorter is circulated in the outer 
cylinder as the cooling water of the light source, so that light having a wavelength not more than 280 nm is intercepted. 

As the light source which emits light including light of wavelength 280 nm or shorter to be used in the above-men- 
tioned methods (2) and (3), a high pressure, an intermediate pressure or a low pressure mercury lamp is preferable. As 

10 the solution to be used in the method (3), a copper sulfate aqueous solution, a potassium dichromate aqueous solution, 
a sodium silicate aqueous solution, a potassium iodide aqueous solution or a mixed solution thereof is preferable. A 
mixed solution of a potassium iodide aqueous solution with an alkali aqueous solution such as a sodium hydroxide 
aqueous solution is preferable. 

A polyfluoropropionyl halide and polyfluoropropionic acid that can be easily obtained by conversion of a polyfluor- 

15 opropionyl halide, are useful compounds used as various catalysts, intermediates of agricultural chemicals and medi- 
cines and intermediates of liixicating oils. 

BEST MODE OF CARRYING OUT THE INVENTION 

20 EXAMPLE 1 

A vessel of 500 cc capacity made of a tetraf luoroethylene-perfluoroalkyl vinyl ether copolymer (hereinafter referred 
to as PFA) was immersed in a hot water bath at 80°C, and a mixed gas at 80°C having a molar ratio of R-225ca, 0 2 and 
Cl 2 of 5/4/1 was introduced at atmospheric pressure until the gas in the vessel was completely replaced. Then, the gas 
25 was irradiated with a 400 W high pressure mercury lamp outside the vessel for 10 minutes to carry out a gas phase 
reaction. After the reaction, the crude reaction gas was analyzed by 19 F-NMR and by gas chromatography. As a result, 
the conversion of R-225ca was 99%, and the selectivity for pentafluoropropionyl chloride was 99%. 

EXAMPLE 2 

30 

A gas phase reaction was conducted in the same manner as in Example 1 except that R-225cb was used instead 
of R-225ca. The reaction gas was analyzed by 19 F-NMR and by gas chromatography. As a result, the conversion of R- 
225cb was 98%, and the selectivity for 3-chloro-1 ,1 ,2,2-tetrafluoropropionyl fluoride was 99%. 

35 EXAMPLE 3 

Into a PFA tubular reactor of 30 cc capacity which was set in a bath of 80°C. a reaction gas having been prepared 
so that the molar ratio of R-225ca, 0 2 and Cl 2 would be 2/6/1 was introduced until the internal pressure of the reaction 
tube was kept at 2 kg/cm 2 (gauge pressure). Then, it was irradiated with a 400 W high pressure mercury lamp for 5 min- 
40 utes outside the reactor to carry out a gas phase reaction. After the reaction, the crude reaction gas was analyzed by 
19 F-NMR and by gas chromatography. As a result, the conversion of R-225ca was 99%, and the selectivity for pen- 
tafluoropropionyl chloride was 99%. 

EXAMPLE 4 

45 

A gas phase reaction was conducted in the same manner as in Example 3 except that a reaction gas having been 
prepared so that the molar ratio of R-225ca, 0 2 , Cl 2 and N 2 would be 1/1 .4/0.5/1 .6. After the reaction, the crude reaction 
gas was analyzed by 19 F-NMR and by gas chromatography. As a result, the conversion of R-225ca was 99%, and the 
selectivity for pentafluoropropionyl chloride was 99%. 

50 

EXAMPLE 5 

Into a 1 ,000 ml Hastelloy-C reactor with a condenser cooled at -80°C, 1 .5 kg of R-225ca was charged, and then Cl 2 
and 0 2 were introduced into it at 0.5 mol/hr and at 2.0 mol/hr, respectively, while it was irradiated with a 400 W high 
55 pressure mercury lamp with a glass outer cylinder that was coated with a transparent fluorine resin CYTOP (tradename: 
a polymer having a fluorine-containing alicyclic structure, manufactured by Asahi Glass Company Ltd.), to conduct a 
liquid phase reaction at a reaction temperature of 0°C. After 6 hours of the reaction, the crude reaction product was ana- 
lyzed by 19 F-NMR and by gas chromatography. As a result, the conversion of R-225ca was 40%, and the selectivity for 
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pentaf luoropropionyl chloride was 95%. 
EXAMPLE 6 

5 A 2 kW high pressure mercury lamp equipped with a glass outer cylinder that was coated with a transparent fluo- 
rine resin CYTOP was set in a 100 1 Hastelloy-C autoclave, and R-225ca, 0 2 , Cl 2 and N 2 were continuously fed at 2.47 
mol/hr, 63 #hr, 0.5 mol/hr and 1 1 7 //hr, respectively, at atmospheric pressure under irradiation with light, while the inter- 
nal temperature of the reactor was kept at 80 to 100°C, to conduct a gas phase reaction. The crude reaction gas with- 
drawn continuously from the outlet of the reactor was analyzed by 19 F-NMR and by gas chromatography. As a result, 

10 the conversion of R-225ca was 95%, and the selectivity for pentafluoropropionyl chloride was 98%. 

EXAMPLE 7 

A reaction was conducted in the same manner as in Example 6 except that R-225 cb was used instead of R-225ca. 
is The crude reaction gas was analyzed by 19 F-NMR and by gas chromatography. As a result, the conversion of R-225cb 
was 92%, and the selectivity for 3-chloro-1 ,1 ,2,2-tetraf luoropropionyl fluoride was 96%. 

EXAMPLE 8 

20 Irradiation with a 1 ,000 W high pressure mercury lamp was conducted for 180 minutes in the same manner as in 
Example 1 except that a mixed gas warmed at 80°C and having been prepared so that the molar ratio of R-225ca and 
0 2 would be 50/50 was used. After the reaction, the crude reaction gas was analyzed by 19 F-NMR and by gas chroma- 
tography. As a result, the conversion of R-225ca was 70%, and the selectivity for pentafluoropropionyl chloride was 
92%. 

25 

EXAMPLE 9 (COMPARATIVE) 

A 1 kW high pressure mercury lamp equipped with Pyrex outer cylinder was set in a 10 i Hastelloy-C reactor, and 
R-225ca, Cl 2 , 0 2 and N 2 were continuously fed from the bottom of the reactor at 0.51 mol/hr, 0.051 mol/hr, 0.20 N#min 

30 and 0.36 W/min, respectively, under irradiation with light, while the internal temperature of the reactor was kept at 80°C, 
to conduct a gas phase reaction (average retention time 10 min). The crude reaction gas continuously effused from the 
top of the reactor was analyzed by gas chromatography and by 19 F-NMR, one hour after the reaction was started. 

As a result, the conversion of R-225ca was 99%, the selectivity for pentafluoropropionyl chloride was 98%, and the 
selectivity for CF 3 CF 2 CCI 3 (hereinafter referred to as R-215cb) was 2%. 

35 In the reaction system, test pieces made of SUS-316 and of Pyrex glass were placed, and the rates of corrosion 
were determined in terms of their weight losses after 300 hours of continuous reaction. The results are shown in Table 
1. 

EXAMPLE 10 (COMPARATIVE) 

40 

Reaction and analysis were conducted in the same manner as in Example 9 except that R-225cb was used instead 
of R-225ca. 

As a result, the conversion of R-225cb was 85%, the selectivity for 3-ch!oro-1,1,2,2-tetrafluoropropionyl fluoride 
was 96%, and the selectivity for CCIF 2 CF 2 CCI 2 F (hereinafter referred to as R-215ca) was 4%. 

45 

EXAMPLE 11 (COMPARATIVE) 

A solution was prepared by dissolving potassium dichromate (K 2 Cr0 4 ) potassium iodide in a 0.1 wt% sodium 
hydroxide aqueous solution in concentrations of 0.1 g/l and 0.155 g//, respectively, then it was circulated in an outer 

so cylinder for a light source as a cooling water of a light source. Into a photo-reactor of 200 £ capacity made of SUS-316 
equipped with a light source portion having a 20 kW high pressure mercury lamp made of silica glass and an outer cyl- 
inder made of silica glass, R-225ca, Cl 2 , 0 2 and N 2 were continuously fed from the bottom of the reactor at flow rates 
of 460 M/hr, 44 N#hr, 420 N#hr and 960 N#hr, respectively, under irradiation of light through the outer cylinder, while 
the internal temperature of the reactor was kept at 65°C, to conduct a gas phase reaction, (average retention time 4.2 

55 minutes). 

One hour after the beginning of the reaction, the crude reaction gas continuously effused from the top of the reactor 
was analyzed by gas chromatography and by 19 F-NMR. As a result, the conversion of R-225ca was 76%, the selectivity 
for pentafluoropropionyl chloride was 99.5%, and the selectivity for R-215cb was 0.5%. Even after the reaction was con- 
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ducted continuously for 720 hours, neither corrosion nor erosion due to hydrofluoric acid was observed on the glass 
outer cylinder for the light source. 



EXAMPLE 12 (COMPARATIVE) 

5 

A 1 kW high pressure mercury lamp having a Pyrex outer cylinder was set in a 10 1 Hastelloy-C reactor with a reflux 
condenser cooled at -50°C, and 1 ,200 g of R-225ca was charged to the reactor. Then, Cl 2 and 0 2 were continuously 
fed from the bottom of the reactor at flow rates of 0.052 mol/hr and 0.45 mol/hr, respectively, while the internal temper- 
ature was cooled at 10°C and irradiation with light was conducted, to conduct the reaction in a liquid phase. After 30 
10 hours of the reaction, the composition of the reaction solution was analyzed by gas chromatography and 19 F-NMR. 

As a result, the conversion of R-225ca was 23%, the selectivity for pentafluoropropionyl chloride was 97%, the 
selectivity for R-215cb was 1%, and the selectivity for CF 3 CF 2 CCI 2 CCl2CF 2 CF3 was 2%. In the reaction system, test 
pieces made of various metals shown in Table 2 were placed, and the rates of corrosion were determined in terms of 
their weight losses during the reaction. The results are shown in Table 2. 

75 

EXAMPLE 13 (COMPARATIVE) 



Reaction was conducted in the same manner as in Example 1 1 except that pure water was circulated instead of 
the solution filter used in Example 11. The conversion of R-225ca was 98%, the selectivity for pentafluoropropionyl 
20 chloride was 33%, the selectivity for R-215cb was 38%, the selectivity for CF 3 CF 2 CCI 2 CCI 2 CF 2 CF 3 was 18%, and the 
selectivity for others (COF 2 , COCI 2 , CF 3 CF 2 CI, CF 3 CF 2 CCI 2 F, etc.) was 11%. 

After the reaction was continuously conducted for 100 hours, the glass outer cylinder for the light source was 
observed, to be corroded remarkably by hydrogen fluoride. In some extremely corroded portions, the glass was thinned 
to less than half. 



Table 1 



Material 


Rate of corrosion 
(mm/year) 


Appearance 


SUS-316 


0.012 


Nothing unusual 


Pyrex 


0.008 


Nothing unusual 



35 



Table 2 



Material 


Rate of corrosion 
(mm/year) 


Appearance 


Inconel 


0.432 


Rust, Orange peel 


SUS-310S 


1.75 


Rust, Orange peel 


SUS-316L 


3.72 


Rust, Orange peel 


Nickel 


0.33 


Rust, Orange peel 


Monel 


0.42 


Rust, Orange peel 


Hastelloy-C 


1.35 


Rust, Orange peel 


Pyrex 


1.97 


Corrosion 



INDUSTRIAL APPLICABILITY 



55 The polyf luoropropionyl halide can be obtained from the dichloropentaf luoropropane industrially advantageously in 
good yield. Further, in a gas phase reaction, the polyf luoropropionyl halide can be obtained in a very high reaction yield 
without decomposition of the desired product and without corrosion of the material for the reactor or the glass for the 
light source portion even in a reaction for a long period of time. 
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Claims 

1 . A method for producing a polyf luoropropionyl halide of the formula RCF 2 COX (wherein R is a CF 3 group or a CCIF 2 
group, and X is a CI atom or a F atom), which is characterized by oxidizing at least one dichloropentaf luoropropane 

5 selected from 3,3-dichloro-1,1,1,2,2-pentafluoropropane and 1,3-dichloro-1,1,2,2,3-pentaf luoropropane by oxygen 
under irradiation with light and in the presence of chlorine, and in that a fluorine resin protecting layer is present on 
an outer cylinder for a light source for the irradiation, with which an oxidation reaction product is in contact. 

2. The method according to Claim 1, wherein the amount of the chlorine present is from 0.61 to 200 mols per 100 
10 mols of the dichloropentaf luoropropane. 

3. The method according to Claim 1 , wherein the oxidation reaction by oxygen is carried out in a liquid phase. 

4. The method according to Claim 1, wherein the oxidation reaction by oxygen is carried out in a gas phase. 

15 

5. The method according to Claim 4, wherein the oxidation reaction by oxygen is carried out in a gas phase under irra- 
diation with light having a wavelength longer than 280 nm, the amount of the chlorine present is from 0.3 to 200 
mols per 1 00 mols of the dichloropentaf luoropropane, and the supply molar ratio of the dichloropentaf luoropropane 
and the oxygen is such that the proportion of the oxygen is from 10 to 200 mols per 100 mols of the dichloropen- 

20 tafluoropropane. 

6. The method according to Claim 5, wherein the irradiation with light having a wavelength longer than 280 nm is car- 
ried out by shielding light of 280 nm or shorter by using a glass material which does not permit permeation of light 
of 280 nm or shorter for an outer cylinder of a light source for the irradiation. 

25 

7. The method according to Claim 5, wherein the irradiation with light having a wavelength longer than 280 nm is car- 
ried out by using a solution which absorbs light of 280 nm or shorter, as cooling water in an outer cylinder for a light 
source designed to cool the light source for the irradiation. 

30 Patentanspruche 

1 . Verfahren zur Herstellung eines Polyf luorpropionylhalogenids der Formel RCF 2 COX (wobei R fur eine CF 3 -Gruppe 
Oder eine CCIF 2 -Gruppe steht, und X fur ein Cl-Atom oder ein F-Atom steht), welches gekennzeichnet ist durch 
eine Oxidation mindestens eines Dichlorpentafluorpropans, ausgewahlt unter 3,3-Dichlor-1,1,1 f 2,2-pentafluorpro- 

35 pan und 1 ,3-DichloM , 1 ,2,2,3-pentaf luorpropan, mit Sauerstoff unter Einstrahlung von Licht und in Gegenwart von 
Chlor, und dadurch, dass eine Fluorharzschutzschicht auf einem AuBenzylinder fur eine Lichtquelle fur die Ein- 
strahlung vorliegt, mit dem ein Oxidationsreaktionsprodukt in Kontakt steht. 

2. Verfahren nach Anspruch 1 , wobei die Menge des vorliegenden Chlors bei 0,01 bis 200 Mol pro 1 00 Mo! des Dich- 
40 lorpentafluorpropans liegt. 

3. Verfahren nach Anspruch 1, wobei die Oxidationsreaktion mit Sauerstoff in einer flussigen Phase durchgefuhrt 
wird. 

45 4. Verfahren nach Anspruch 1 , wobei die Oxidationsreaktion mit Sauerstoff in einer Gasphase durchgefuhrt wird. 

5. Verfahren nach Anspruch 4, wobei die Oxidationsreaktion mit Sauerstoff in einer Gasphase unter Einstrahlung mit 
Licht einer Wellenlange von mehr als 280 nm durchgefuhrt wird, die Menge des vorliegenden Chlors bei 0,3 bis 200 
Mol pro 100 Mol Dichlorpentaf luorpropan liegt, und das Einspeisungs-Molverhaitnis des Dichlorpentafluorpropans 

so und des Sauerstoffs derart ist, dass der Anteil des Sauerstoffs bei 10 bis 200 Mol pro 100 Mol des Dichlorpen- 
tafluorpropans liegt. 

6. Verfahren nach Anspruch 5, wobei die Bestrahlung mit Licht einer Wellenlange, die grdBer als 280 nm ist, durch- 
gefuhrt wird durch Abschirmen von Licht von 280 nm oder weniger, unter Verwendung eines Glasmaterials, das 

55 einen Durchtritt von Licht von 280 nm oder weniger nicht gestattet als AuBenzylinder einer Lichtquelle fur die 
Bestrahlung. 

7. Verfahren nach Anspruch 5, wobei die Bestrahlung mit Licht einer Wellenlange, die uber 280 nm liegt, durchgefuhrt 



7 



EP 0 668 261 B1 

wird unter Verwendung einer LOsung, die Licht von 280 nm oder weniger absorbiert, als Kuhlwasser in einem 
AuBenzylinder fur eine Uchtquelle, die so ausgestaltet ist, urn die Lichtquelle fur die Bestrahlung zu kuhlen. 

Revendications 

5 

1. Proc6d6 de production d'un halog6nure de polyfluoropropionyle de formule RCF 2 COX (dans laquelle R est un 
groupe CF 3 ou un groupe CCIF 2 , et X est un atome de CI ou un atome de F), qui est caract6ris6 par I'oxydation 
d'au moins un dichloropentafluoropropane choisi parmi le 3,3<lichloro-1,1,1,2,2-pentafluoropropane et le 1,3- 
dichloro-1 ,1 ,2,2,3-pentafluoropropane, par de I'oxygene sous irradiation par une lumfere et en presence de chlore, 

10 et en ce qu'une couche protectrice en r6sine f luorSe est pr6sente sur un cylindre exterieur destine k une source de 
lumi&re pour I'irradiation, avec lequel un produit de r6action d'oxydation est en contact. 

2. Proc6de selon la revendication 1 , dans lequel la quantity du chlore present est de 0,01 k 200 moles pour 1 00 moles 
du dichloropentafluoropropane. 

75 

3. Proc6d6 selon la revendication 1 , dans lequel la reaction d'oxydation par I'oxygene est mise en oeuvre en phase 
liquide. 

4. Proc£d£ selon la revendication 1 , dans lequel la reaction d'oxydation par I'oxyggne est mise en oeuvre en phase 
20 gazeuse. 

5. Proc6d6 selon la revendication 4, dans lequel la reaction d'oxydation par I'oxygSne est mise en oeuvre en phase 
gazeuse sous irradiation par une lumiere ayant une longueur d'onde plus grande que 280 nm, la quantity de chlore 
present Gtantde 0,3 k 200 moles pour 100 moles du dichloropentafluoropropane, la proportion molaire d'alimenta- 

25 tion en dichloropentafluoropropane et en oxygfcne 6tant telle que la proportion de I'oxygene sort de 1 0 k 200 moles 
pour 100 moles du dichloropentafluoropropane. 

6. Proc6d6 selon la revendication 5, dans lequel I'irradiation par une lumiere ayant une longueur d'onde sup6rieure k 
280 nm est r£alis£e en faisant 6cran k une lumiere de 280 nm ou moins, par utilisation d'un materiau de type verre 

30 qui ne permet pas le passage d'une lumiere de 280 nm ou moins, pour un cylindre exterieur destine k une source 
de lumtere pour I'irradiation. 

7. Proc6d6 selon la revendication 5, dans lequel I'irradiation par une lumiere ayant une longueur d'onde sup6rieure k 
280 nm est mise en oeuvre par utilisation d'une solution qui absorbe ia lumiere de 280 nm ou moins, en tant qu'eau 

35 de refroidissement dans un cylindre exterieur destine k une source de lumiere, congu pour refroidir la source de 
lumiere pour I'irradiation. 



40 
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